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PROBLEM TO BE SOLVED: To surely ensure the prevention of 
charge to the end of traveling without damaging the wear 

resistance or low fuel consumption performance by applying a 
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and a prescribed form to a prescribed position of the tread 
of a pneumatic tire to form a current-carrying path. 

SOLUTION: A conductive rubber layer 2 is present in the 
cap layer 1 of a tire tread having a resistivity value of 108 

Q.cm or more so as to be circumferentially continued from 

the tread to a base layer 3. In this rubber layer 2, broad 
anchors expanded in the tire tread width direction over the 
middle part are formed on the tread surface side and the base 
layer side. Such a conductive rubber layer has a center X 

laid within the range represented by X/4<X<3W/4, and the 
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tread surface side maximum width (b) laid along the tread 
width W direction, the base side maximum width (c) and the 
width (a) between them in the conductive rubber layer satisfy 

the relation represented by b/a>2 and a/c>2. 
COPYRIGHT: (C) 1999, JPO 



file:///CI/Documents%20and%20Settings/smaki/My%20Doc...733_2009-03-23_JP_11020426_A_M_Acc^^ (2 of 2)3/23/2009 6:49:38 PM 



JP,11-020426,A [DETAILED DESCRIPTION] 
* NOTICES * 



Page 1 of 7 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the pneumatic tire which can secure the 
prevention from electrification certainly till the run last stage, without spoiling abrasion 
resistance, low fuel consumption performance, etc. 
[0002] 

[Description of the Prior Art]ln the conventional pneumatic tire, a proper quantity of carbon 
black is contained in tread rubber, and neither the problem about the electrical resistance of a 
tire nor the problem about accumulation of electrification quantity could not exist. However, an 
environmental problem is taken up greatly in recent years, and the movement toward low-fuel- 
consumption-izing is accelerated. In order for improvement of tread rubber to attain low-fuel- 
consumption-ization, i.e., reduction of rolling resistance. As tread rubber which needed to 
reduce carbon black used as the cause of generating a loss, and was excellent in low fuel 
consumption performance nowadays. In order for the tread rubber which reduced the loadings 
of carbon black and contained silica to attract attention and to reconcile the motion 
performance and low fuel consumption performance of a tire with the high level. It is in the 
tendency which the case which uses silica abundant compounded rubber for the rubber of a 
cap layer increases in the radial-ply tire containing air which has especially a cap/base 
structure. As a result, the problem about electrical resistance and the problem about 
accumulation of electrification quantity are newly surfacing. 

[0003]As a method of solving this problem, the following method is former mainly known. One 

of them a thick conductive rubber sheet in the tread width direction center section from a tread 

surface to tread lower layer rubber. Or a thin conductive rubber sheet is put from a tread 

shoulder to the side inside (for example, the [ European patent ] refer to the 658 No. 452 

specification, a U.S. Pat. No. 5518055 specification, and JP,8-34204,A). 

[0004]The carbon black for which other methods are usually used with a tire uses [ different ] 

the tread rubber which blended carbon black excellent in conductivity. 

[0005]Other methods are the methods of coating the cement etc. which blended conductive 

carbon black with the rubber composition which used the conductive substance, for example, 

http://www4.ipdLinpit.go jp/cgi-bin/tran_web_cgi_ejje?a 9/30/2008 



JP, 1 1-020426,A [DETAILED DESCRIPTION] Page 2 of 7 

water, as the base in the tread surface at the time of the tread extrusion at the tinne of tire 
nnanufacture (for example, refer to JP,8-120120,A). According to this method, even if a 
passenger car is equipped with the product tire after tire curing and you wear a tread portion 
out, a conductive coating substance remains on the side attachment wall of many slots minced 
as a pattern of a tread portion, and suppose that the fly off of the static electricity electrified by 
this into the whole tire can be carried out to a road surface. 
[0006] 

[Problem(s) to be Solved by the lnvention]However, any method of the above has a problem of 
the **** manufacture described below respectively and quality, and satisfaction is not not 
necessarily fully obtained. For example, said European patent 658th Although the effect is 
maintained in early stages of a run in the ******** sheet and contact rubber layer which are 
indicated by the No. 452 specification etc.. When general-purpose carbon black was used as a 
bulking agent, the energizing route was intercepted by the promotion of wear of the conductive 
layer in the run last stage, and there was a problem that the antistatic effect will disappear. In 
order to maintain this effect especially till the run last stage with the wear-resistant 
improvement in the tread cap by a silica compounded rubber composition. If the abrasion 
resistance of a conductive rubber sheet or a contact rubber layer as well as tread cap rubber is 
not raised, only cap rubber grounds in the run last stage, and the antistatic effect is no longer 
acquired as a result. 

[0007]Conductive carbon black to rubber composition 100 weight section to tire tread rubber 
The amount part ********** of several [-fold ], Although the specific resistance value of this tread 
rubber falls, the low-fuel-consumption nature which is the original purpose of the tire gets 
worse remarkably, and since reinforcement nature with the carbon black itself and polymer is 
remarkable and low, there is a problem that the abrasion resistance of a tire tread falls as a 
result. 

[0008]The method of coating the water base cement which blended conductive carbon black 
with the rubber surface of the cap layer. Since the adhesive power of a cement material is 
dramatically high, in order it is extremely inferior to workability, and there is a problem in the 
leaving stability of a cement material itself [ the ], and there is a possibility of producing phase 
separation and to prevent the fizz at the time of spreading. Various stabilizing agents are 
needed, and the endurance of the rubber composition in which they became the after- 
vulcanization film top is reduced, and it becomes a cause of the mold contamination at the time 
of vulcanization. The rubber composition of a cap layer is hydrophobicity, in the case of above- 
mentioned water base cementation, time is taken by desiccation, and coating unevenness 
arises, and the endurance of a coat gets worse as a result. At the time of vulcanization, the 
interfacial surface tension of the rubber of a cap layer and the covering rubber of water base 
cement declines, interfacial peeling arises during a run, an energizing route is severed in the 
run last stage, and there is a problem that the antistatic effect is no longer acquired further 
again. 

[0009]Then, the purpose of this invention is to provide the pneumatic tire which can secure the 
prevention from electrification certainly till the run last stage, without spoiling abrasion 
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resistance, low fuel consumption perfornnance, etc. 
[0010] 

[Means for Solving the Problenn]As a result of inquiring wholeheartedly that an aforennentioned 
problenn should be solved, by nnaking an energizing route form in a predetermined part of a 
tread of a pneumatic tire with the application of a conductive rubber layer which has a specific 
specific resistance value and predetermined shape, this invention person finds out that said 
purpose can be attained, and came to complete this invention. 
[0011]That is, the pneumatic tire of this invention is as follows. 

(1) A specific resistance value which is exposed to a tread surface and forms tire sidewall and 
an energizing route in a part of cross direction of an annular tread a conductive rubber layer 

below 10 omega-cm. It is a pneumatic tire, wherein/or a broad anchor part which is 
intermittent, exists and prevents thickness direction contraction of a conductive rubber layer is 
formed in thickness direction both ends of this conductive rubber layer succeeding a tire hoop 
direction. 

[0012](2) In said pneumatic tire, the maximum width b by the side of a tread surface in said 
conductive rubber layer, the maximum width c of the opposite hand, and the minimum width a 
between these are the pneumatic tires with which it is satisfied of a relation expressed with a 
following formula, b/a>=2, and c/a>=2, respectively. 

[0013](3) In said pneumatic tire, said anchor part in said conductive rubber layer is a 
pneumatic tire currently formed not only in the tread surface side and its opposite hand but in 
these pars intermedia. 

[0014](4) In said pneumatic tire, said conductive rubber layer is a pneumatic tire located in a 
range as which the center X is expressed in a following formula, W/4 <=X <=3W/4 about the 
direction of tread width W. 

[0015](5) In said pneumatic tire, said conductive rubber layer is a pneumatic tire whose width a 
in a center section is 0.5 mm - 2.0 mm. 

[0016](6) In said pneumatic tire, said annular tread has the two-layer structure which consists 
of a cap layer and a base layer, this cap layer consists of rubber more than specific resistance 

o 

value 10 omega-cm, and said conductive rubber layer is a pneumatic tire which reaches a 
base layer from a tread surface. 

[0017](7) In said pneumatic tire, said conductive rubber layer is a pneumatic tire which reaches 

the tread bottom from a tread surface. 

[0018] 

[Embodiment of the lnvention]As for the diene system rubber in this invention which a specific 

resistance value uses for the rubber composition for the conductive rubber layers below 10 
omega-cm, it is more preferred than a durable viewpoint that at least one sort of styrene 
butadiene rubber (SBR), butadiene rubber (BR), or crude rubber (NR) is included. 
[0019]lt is preferred that nitrogen adsorption specific surface area (N^SA) is more than 130- 

2 

m /g, and dibutyl phthalate oil absorption (DBP) uses not less than 1 1Oml/100 g of carbon 
black for said rubber composition for conductive rubber layers. It is this diameter of a granule, 
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and the endurance of the rubber layer which fornns an energizing route is raised by using 
carbon black of high structure, and it enables it to demonstrate the antistatic effect in this 
rubber composition till the run last stage of a tire. It is a value which N^SA is based on ASTM 

□3037-89, and DBP is based on ASTM D2414-90 here, respectively, and is calculated. 
[0020]lf less than 40 weight sections exceed 100 weight sections on the other hand to diene 
system rubber 100 weight section rather than they are enough as reinforcement nature as for 
the loadings of this carbon black, when there are few softeners, it becomes hard too much 
after vulcanization, and a crack etc. occur, and when there are many softeners, abrasion 
resistance will fall. The combination drug usually used in rubber goods as combination drugs 
other than carbon black, for example, a vulcanizing agent, the rubber accelerator, the 
vulcanization supplement accelerator, the softener, the antiaging agent, etc. are suitably 
blended with the loadings usually used. 

[0021]Next, the structure of the pneumatic tire of this invention is explained concretely. 
Drawing 1 shows the example which applied this invention to the tread of a cap/base structure. 
It stands in a row in a hoop direction continuously, and the pneumatic tire of this embodiment 
exists in it until said conductive rubber layer 2 reaches from a tread the cap layer 1 of the tire 

o 

tread whose specific resistance value is more than 10 omega-cm at the base layer 3, as 
shown in drawing^^^^^^ The anchors 4 and 5 of the wide area which expand crosswise [ tire 
tread ] rather than these pars intermedia are formed in the tread surface and base layer side. 
[0022]This conductive rubber layer has the center X within limits expressed with a following 
formula, W/4 <=X <=3W/4 about the direction of tread width W. If X is within the limits of or 
less more than W/43W/4, a conductive rubber layer will enter certainly in a grounding region, 
and the antistatic effect will fully be acquired. 

[0023]The maximum width b by the side of the tread surface which meets in the direction of 
tread width W in a conductive rubber layer, the maximum width c by the side of a base layer, 
and the width a between these have satisfied the relation expressed with a following formula, 
b/a>=2, and a/c>=2, respectively. When b/a or c/a is two or more, contraction of a conductive 
rubber layer is prevented much more certainly, a crevice is not formed in the tread 2 surface 
side of a conductive rubber layer, and a crevice is not formed between base rubber. On the 
other hand, if the both sides of the tread surface and base layer side do not have a wide area, 
as contraction of a conductive rubber layer cannot be prevented but it is shown in drawing 2 
Even if the conductive rubber layer 2 is exposed to a tread surface at the time of extrusion, 
there is a possibility ( drawing 2 (**)) of the conductive rubber layer 2 of a tread surface not 
hiding by an influx of the rubber of the cap layer 1 at the time of vulcanization, or stopping 
touching the ( drawing 2 (**)) or base rubber by subsequent contraction. The same thing can 
say also about the tread type shown in drawing 3 and drawing 4 . The type shown in drawing 3 
is an example the conductive rubber layer 2 is [ example ] ** from the surface of the cap layer 
1 to the bottom of the base layer 3, and the type shown in drawing 4 is an example the 
conductive rubber layer 2 is [ example ] ** as the mini side 6 of a tread at the base layer 3. 
[0024]The thickness after vulcanization in the pars intermedia a of a conductive rubber layer is 
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1.0-2.0 mm more preferably 0.5 mm or more, thin sheet appearance is carried out to this 
thickness being less than 0.5 mm, and an energization layer may be intercepted by the 
difficulty of the workability at the time, and the rubber flow at the time of vulcanization. On the 
other hand, if it exceeds 4.0 mm, the rolling resistance of a tire will get worse, and generating 
of partial wear will be promoted, and also the exfoliation phenomenon resulting from an elastic- 
modulus difference with tread cap rubber happens easily, and it becomes difficult till the run 
last stage for it to be stabilized and to maintain a low-electric-resistance value as a tire. A 
conductive rubber layer may be intermittent to a hoop direction, and should just exist in one or 
more sidewalk 
[0025] 

[Example]Below, this invention is concretely explained based on an example, a conventional 
example, and a comparative example. According to the combination formula shown in the 
following tables 1 and 2, the rubber composition used for the tread cap rubber and the 
conductive rubber layer of the radial-ply tire containing air was prepared, respectively. 
[0026] 

(Table 1: Tread cap rubber) 

Cap rubber styrene-butadiene-rubber ^96 (weight section) 

butadiene rubber *^30SiO2*^60 carbon-black (N234) *^20 silane-coupling-agent *^6ZnO 3 

*6 *2 sulfur 

stearic acid 2 aroma oil 710 rubber-accelerator (CBS) 1.5 rubber-accelerator (DPG) - 

1^*1 Japan Synthetic Rubber Co., Ltd. make SBR1712*2. 96% cis- joint *3 nip sill VN3M N2SA:126 m^/g DBP: 

Product made by 125 ml/100g*5 DEGUSSA Si69*6 N-cyclohexyl-2-benzo thiazyl sulfenamide *7 

Diphenylguanidine[0027](Table 2: Electrical conductive gum) 

Rubber composition c rude rubber 40 (weight section) 

*8 *9 *10 

styrene-butadiene-rubber 60 carbon-black (N134) 60 aroma oil 15 ZnO 2 antiaging-agent 1 rubber- 

accelerator (DPG) 0.2 rubber-accelerator (NS) 0.8 sulfur . 1.5* 8 Japan Synthetic Rubber Co., Ltd. make 

SBR1500*9. N2SA: 146m^/g DBP:127ml/100g*10 N-(1,3-dimethylbutyl)-N'-phenyl-p-phenylene diamine *11 N- 
tert-butyl-2-benzothiazolylsulfenamide[0028]lt uses as the conductive rubber layer 2 with the sectional shape 
which shows the obtained electrical conductive gum in the following table 3, It has arranged continuously to the 
tire hoop direction until it reached W/2 (1/2 of parts of tread width W) of the positions of the cap layer 1 of the 
radial-ply tire containing air of size 195 / 65R15 at the base layer 3 (Examples 1-4, comparative example 1). It 
allotted continuously the tire hoop direction until it reached W/2 of the positions of the radial-ply tire containing air 
of the same size at base layer 3 pars basilaris ossis occipitalis, as the same electrical conductive gum was shown 
in drawing 3 (example 5). It has arranged continuously to the tire hoop direction until it reached both the sides of 
the radial-ply tire containing air of the same size as the mini side 6 at the base layer 3, as the same electrical 
conductive gum was shown in drawing 4 (example 6). The gauge of the conductive rubber layer 2 in the new tire 
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after vulcanization is as being shown in the following table 3. The maximum width in a conductive rubber layer is 
set to b here, and minimum width is set to a. The tire which does not insert the electrical conductive gum 2 as a 
conventional example was manufactured similarly. 

[0029]The resistance (electric resistance value) of these tires was calculated as follows. Namely, WdK 1 10 of 
GERMAN ASSOCIATION OF RUBBER INDUSTRY Based on the sheet 3, the high resistance meter of product 
model HPmade by Hewlett Packard (HEWLETT PACKARD)4339A is used, It carried out like ciraw[ng^^^^^^ 
measured. Among the figure, an electric insulating plate and 14 are high resistance meter, a steel plate and 13 
sent the current of 1000V between the steel plate 12 on the electric insulating plate 13, and the rim of the tire 11, 
and 11 measured a tire and 12. 

[0030]The specific resistance value of the conductive layer 2 was calculated as follows. That is, the sample of 
disc shape was produced, the electric resistance value R of the portion (radius:r=2.5cm and thickness:t=0.2cm) 
was measured using the insulation resistance test box by an advance company shown in drawing 6, and the 
specific resistance value rho was calculated with the following formula. 

2 

A cross-section area (= pixr ) and t of a are thickness among a rho=(a/t) R type. Among drawing 6, as for A, a 
main electrode and B show a counter-electrode, 0 shows guard electrodes, and t shows the thickness of a 
sample. The resistance at the time of a new article and 50% wear is shown in the following Table 3 and 4. 

[0031](Table 3) 
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[0032](Table 4) 
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[0033] 

[Effect of the lnvention]ln [ as explained above ] the pneumatic tire of this invention, The antistatic effect was 
secured good till the run last stage, without spoiling abrasion resistance and low fuel consumption performance by 
having made the energizing route form in the predetermined part of the tread of a pneumatic tire with the 
application of the conductive rubber layer which has a specific specific resistance value and specific shape. 

[Translation done.] 
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